The generators of the admitted variational Lie symmetry groups are derived and conservation laws for the conserved currents are obtained via Noether's theorem. Moreover, the consistency of a functional integral are derived for the nonlinear Schrödinger equation. In addition to this analysis functional integral are studied using Lie groups.
INTRODUCTION
In recent years, a number of works of the symmetry methods are found to be very efficient in applications to differential equations in Physics and Engineering. A subject of a special interest is a study of invariance properties of the equations with respect to local Lie groups point transformations of dependent and independent variables. The importance of the conservation laws lies in the fact that there are situations where numerical schemes have been devised keeping in view the conservation form of the DEs. Also, the conservation law can be used for serving a priori estimates and to obtain integrals of motion, where for certain types of solutions, the conserved density, when integrated, provides us with a constant of motion of the system. Actually, finding the conservation laws of a system is often the first step towards finding its solution. Rund 1 and Logan 2 have studied the invariance of fundamental functional integral and deduced the first integrals or conservation law for the corresponding system of DEs. The nonlinear (3+1) Schrödinger equation [3, 4] is described by nonlinear couple partial differential equations. It is well know that a part of one parameter symmetry groups of these equations turns out to be their variational symmetries. According to Noether theorem [5, 6] 
Group Analysis
Equations (1) have some applications in quantum field theory, plasma physics and Engineering [3] . To simplify equation (1), set q = u + iv then, eq. (1) is divided into couple of equations as follows:
... (2) ... (3) In order to find invariance transformations, we look for infinitesimal Lie point transformations of the form:
... (3) which (2-i, 2-ii) system.
Following the widely used methods in the classical monographs. Concerning these arguments [4] [5] [6] [7] [8] [9] [10] [11] [12] we find the coordinates by solving over the determined linear PDE system, usually called the determining system which is obtained by requiring, the invariance of the system (2-i,2-ii) with respect to (3) . (1) By applying the invariance surface condition, we obtain
Where λ 1 , λ 2 , L 1 , L 2 are constants and F, H, µ are functions to be determined by substituting ( 4 ) into the system (2-i,2-ii) ,that is ,by solving the following reduced system ...(6) In order to solve system (6), we change the variables Consequently, the system (6) takes the form:
... (7) from (7), we have where,,TRN are constants.
Case 2
When then the infinitesimal takes the form ... (8) The invariance surface condition may be solved to yield the functional form:
This leads to a reduction of the system (2) in the following form ... (10) and This leads to a reduction of the system (2) in the following form
We make use of dilation group and after some manipulations on the system (10) (13) in (2), we obtain, ... (14) After some calculations on (14) 
variational principle
In order to study variational principle for our problem, ... (18) The system (18) satisfied the consistency conditions for the existence of functional integral. Consequently, a functional integral can be written by using the formula given by Tonti [8, 9] 
